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(54) GAS-BARRIER RLM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas-barrier film having 
excellent gas-barrier properties while keeping a prescribed 
thickness. 

SOLUTION: In the gas-barrier film having a silicon oxide film formed 
by a plasma CVD method at least on one side of a base material, 
the silicon oxide film comprises 1 70-200 oxygen atoms and 30 or 
below carbon atoms per 100 silicon atoms and has IP absorption 
based on Si-O-Si stretching vibration in a range of 1i055-1,065 cm- 
1. 
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•rSsjJ«*i*S*s. ±facD:?"-7X-7CVDa^CCJ:»)BE 

[0 07 1 ] se.{c. fiXss■r-s^©E:'^?:/^s<■r■5c 

[0 07 2] ftfc. 5SS^K*jJ:i:f*?Xy<U7'7^;UA© 

[0 07 3] 4. m4mmtm 
fcuTtt. comtmsmni. 2 3 4 l ± 4 c m-^tcc 
[0 07 4] c©J:5r:. ±ie I RK»D{t-d'«rWur 

l3K:CO^*J!BlffilRJSLTl,»i. oSOJt/XCDtiiaS-C 
m 0 ii* *IT l» i 6 *x . 

[0075] ti£3fc!Pe,©K<kSI^M«. mm^^ ( S 40 
i) tmmrn^ (O) i©ife-^(CJ:D«lR!t3*xr*$0. 

i ©P^O^EiCC C 0^^^*^S o/ctm i /S: o T 
[0076] S /c. ±fa® J: ^ (C#^fcti^{ctt. :$:|| 50 
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4 1 ±4 cm->{CC0^©f#ii[ii8iifca-:J< 1 RtRiR 

tr-i'SrWi.ruici*!?*. ^^{i^igJS©jgfiS* 

CC. l,»to(9»^§(I*fe!^tbTJ^^3nfc:^fXt/?©CO^ 

©ci». 3|!^lfldi«©»'fl^jR)S«co^^i!/x*JM 
2) i -sffija t ^^ o ^ -6 ©r* -s. 

[0077] ^tfc. ±3^©J: (C#i/cii^. C O^^- 
©f*iffi8iIft{cS-:5< I R®iR©e'-i'», ii^2 3 4 1 
c m - nc3^*i S *^ I RS>J5£4 if ^1 ^©ilg©^/Sft6* 
^SL/T. *^|^CCtet>t:{i2 34 1 ±4 cm-'iU 

[0 07 8] CCr. I RSJStCfcor. 2 34 1 ±4 
cm-'«ccO^©f*iffitiS6«:S-:J< lR®jRf-i'*i 

#<-r4i«tC». SSK{kJS^Il©M*4<i:LTffll,>6n 

ri,>sw«^^k^«j©^rt©i^^^»r*ffiJi-r-5 c 

/S^8^<!:!?f^,«^a^^k-&!BJ<!:K«©^JggJ:k?&iHII 

[0 07 9] sfc. ^srRaj5E(c*jt>-r. 234 1± 

4cm-'©g|5»K:3in5COi»-^-©{#]^}ltt{CS-5< I 
RiRjRf-e'OSfiSJi, SUfeft (Absorbanc 
e) t?0. 005-0. 3t?*4C<t*J»4Ll>. ±fB 
ffiHrt©9ft^a*55gSrif*a{f. mfk^l^«tiK:;tfxt«i 
©C 0^^*S!BjffiK«UT(,i.5 C i3&5BJ6;«P?£*>6-C* 

[0080] *ISJfe,^«tc*ji,»r. I R®iR«. I RSJ 
^©95^J1-:»*7feSlt-etfJSL-CM$n*. »iSL/< 

«. *i^^3te7feeit(cATR (^as**) iiJSiig?:ix 

[008 1] *«IJ9©agSJS©|g«SK:B8UTtt. ±ia^ 

1 ll;^«{c*jit4B?{ta^is©is;i:cfcwsiai8ii5 
fiir*4©-c. ccr©ieisi3:*K-r-5. 
[0082] if^^mmt'^mo'mrnmt.. » 

1 *JfiSlfll©S?^k^^|g©S!iS*a<fclHl«©*^fcJ: 0 
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[0 08 3] ttc. mMmi6jiit^ii7.>^^}r7-<)i'J>.t 

[0 0 84] 5. ^mmBmom^a 

[0085] B . Stt 
[0 08 7] *»e!3{C«. 

o) mm. 

(APO) . 

• j|<ijx9=^U>f-U7$U- h (PET) , j1<«;x5=-U 
>2. 6 (FEN) l|CDsi<y i^f-^UlK 

Tzh'm (PA) ^flg. ;j<vi^^;i'rJi'=i-;v (PV 
A) x9^U>-l^->>l'T;U3-;l/i^S-&(* (EV 

OH) ^cdjK'; K'::.;i/T;i'3-;u^lii. 

• !tf -f 5 K ( P I ) «8i. 

. 4<yx— ?-JU-f 5 F (PE I ) ^fli. 30 
. :iiV1f)l^^> (PS) «B§, 

• j}<iji-7^ji/-!>-ju;j>> (PES) mm. 

• ^yx— 7^;l'i-^Jb-5r h> (PEEK)«J». 
•4<y*-;K4v-h (PO^Bi. 
•^ytxju:/?-^-h (PVB):Kl§. 

• sKUTU U- h (PAR) mflg. 

• X5^U>-E37 v{txg^U>Jtg^fli (ETF E) . 
H7y<bJft'fbx^U> (PFA) > 07^><kx^U>- 
^N--7;V^nT^l'=¥';l'fcr^;l/X-f-;l/^4-^* ( F E 

P) . :? i»'fbtf::-';7'> (PVDF) . V '»it\^=-}\^ 40 
(PVF) . ^N*-7;i':tnx^u>--»s-7na:raf 
U^-zs-^oaf-ji/x— f-;i--*a^<* (EPA) 

[0 0 88] I; /c. iBBtcW/ciaBifemtcfe. 

jusiE&^ffiio{b^4^-r-STe^ y u- h-fb^tcj: 
•5 s^flSffl^©^. ftriBT y ;v u - h Yb-^ i 9^ ^i- 

isj<+5^T y I'- h . >?i'3»>ri'y u- h. !j<yx 
x5^ji/ri7 y u-h. rj^yx-f-ji/Td'y ^^©:^■ 
y=^■5'-?:^w^^eTi7y^-^*-/v-^c^fls^i•o^{)rc 50 
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o-CS® 3 -S/c fc©€rSW7 ^ A i L/XfflC^?> C i 
[0089] IflTlHtC^lf A:*SfltS?*ffil,>/c*^ig©SM 
[0090] 2t:||l!g©««W. S£3fc^i»I©-flM«)?c:^ 

In]L'rti^cti*Mi#©»1vt*S{JgrSCi305T?*.5>. * 
fc. *li{*©Sttife-W5i#> ^■>'St-~^W.'XZ.m& 

j®#«i:f©4«3i©:^accj:»j> W^<oWn mm is 
*fcti»*t©tiiEn:^[^iiSft (m#) *rtii{c!iffl-r 

«n2~ 1 o*g*«j?*uc». 

[0 09 1] Sfc. *:^ia©att{C*jt,»T«. 

[009 2 1 3&(c. *|feW©»«©*iBCCtt. WMWk 
<b©^»tt©lfij±«:ge«3<i: L/TT>^7-=i- FSiJ!l*0 
fiXUTfeil*. C©T>*-3-hSii)l«:ffl(,i6n.5T 

^-n^BS. -^uf^eiflg, Tfjiimm. xg=-u>t^ 

^x^u>«||§. Sitti'yn^^SS. *JJ:tKTJi'+Ji' 
h^;S:, 1 £fcli2«Jil±»1+Tffifflt-SC<!: 
*i-C€?S. cne.©T>:^-3-hS'l(C(i. ?£3|5^1^© 

a-hSflli. n-^un-h. i^^l^Tn-h. 

KHfe-r -5 C <!: CC J: 0 r - 3 - f- •/ > i'-r -5 C <!: 3*«r 
#■5. ±IB©T>*-=i- Vmo^^Sa-tl/Tli. 0. 

[0093] mmt. D-jw{c«#±tf ^nfcSRa 

;UA©ffl^K:<j; ->r^^c-S©-c— ««K:w^l^-c^)5:i,=' 

m^iW^Kltt. 3-1 8 8tfm*i»3Stt». 

[0 09 4] c. iSjt:^ffi 

j*:%?a©:</xAyT7 ^;bAB. ±iBb/c<fc ^K:±i24 

o©iisgsi«i©^is©c»r<i*». *> 0 < wcne©?! 
sfe^«©isife©^®*Pi^«cwr.s^«ii*i«t^±fc}i5 
)i£3nr%ifc©r*s. c©ig#js©j^fis:^^«bi/r 
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[0 09 5] C©7-^XvCVDffi©JfSL.I/>fiXS^feft 

»<b o-c». *r^e^«*t©iaa[*i- 2 o~ i o o 

•C©S5Hrt. 1 0-'3 0*C©SEHl*}r*S 

[0096} ;x{c. Ji**^;^i or:sisa«:</:^*siaf 

*l<hLfc*i^{c. a-^SOCffifflrt. «*L<tt3- 

1 0©«ifflF«3ir-S»Ci-C*4. 

[0097] -eur. •7'^X-7CVDSIg©:'"7XvS 

^^atcfcw s*a®as/c ») ©!9a^*:^# < ^w. 

^©]SlSt44]gJt>2.CitcJ:«). «©3!**3W J: 

[0098] *fc. *^J«:*JC»T«. ±i2M*4^/X© 

(HMD SO) . 1, 1. 3. S-f-h'yjt^Jl 20 
*?'>n+-9-> (TMDSO) . exiUhtj^ h + ->->^ 

(TMOS) , jt^JVb'Jjih^'^iy'y'^. iyjt^jViy 

h+>>2^^> (TEOS) . S^y^^^WJ^a: h+S^i^^ 

[0099] b*»Vtj:tfi^. *l6?i{Ctet>rW. S i O 

i,, Mii^d^iciit, f- h^^ h + i/'->7> (TMOS) , 

f-h^x (TEOS) . 

5/'>^>, S/^g^iUi'i h+i/'S^7>. >^Jl/5;>^h + 

y h=t^->i/^> (TMOS) *J<fcO*7"h5i h + 40 
> (TEOS) %m>-5Ci*s»*Ll». 
[0 100] Sfc. ^^JS-?*$ty;<fxiLT«, N, 
0> m^. GO. GO.^^^t-fSCiJ>«-C#S*s. «ti 

[0 10 1] C©J:5K:. /!^;5/X©5i&:ff«3^{k^ 
®I*-x i L-r|^^-S^i|sS^;&WSntl,iWli>ft^!Bj5:ffl 
36«:±i^U/cJ:'5^tpaJ&^©a«©aS. Mf4;?/ 

lt©^ja::«/x-'N'';T7 vJi'Ads(fen*ow. w^a so 
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8X 0 ti-^r < ^j: 0 i^* i b r s i o. ^ 

[0 1 02] ;*i^?9(c*si,»T«. $6K:c©J:5{cL/-r 
(f6nA::</Xyt';T7 5 0'C~2 0 0X;®ffi 

*fxMij Tt4©^tcKfbaai8tf 
[0103] 2|:^?9CC4bI»T«. C©JJDl^.^^iS?:^T^^ 
tC, Jn^toSB>r«:2 3 4 1 ± 4 c m-ncCO:9^©#ffl 
SSb{cS-^< I R®i|X©f-d/*wr5.gtfk^K©lS 

^ (±gBgr4|gi6SS»oi&&) tt. c©co^©«iai 

[0 1 04] C©J:5{C. 234 l±4cm-'{cCO^ 

^©{«iJSiS6(c»-cJ< 1 R®tilX©f-d'35»5jfi^<^c^S-e 

^fit&*J«io < & 0 . c o:»^*iaat?# imtsiHK^ 
fiRsn. Jie.^e»nrt,^/cco^^*iML.. -eof^c 

0^^*sfeWfc^J-/cW*S^*U f^in^ Hctj:*), 1^-0^ 
^m.^rjimifiBm.$tMfcibi:^iLf^ti. J:r>X. C© 
.fc 5 K:±iB t- < % -5 S -CJlD!»-rn« 3 6 K^X 

t««i&4C 4>©t?**. 
[0 10 5] c®J;5{c±iBf-i7ds^<>3:iSt?©:g: 
tW^ftJof^^Paturti. iaetcj:i37^:*i{cs&Sfc© 
-cB*s*J. 5 o-ciu±v ibtmms o^«±©iin}»*« 

;t:>M-C**. 7 0-CJ!Jt±-C*n«5^J15Lh©an!»S:sS:»S 

i-rs. 

[0 10 6] D. iJT.f'^^ir'J JbA 
2|s^l§©3{fXAyT:7 ^ JbAtt, K^jgai^jiSO. 5 c 
c/m'/dayfeiT-C7K^.MSja*30«O. 5e/m'/ 
dayjyr. 4:9»*b<«K^^^*iO. 1 c c/ 
m'/day|JiT"t?*^Si23l^*S0. Iff/m'/da 
yt^T©ea6rffinfc//X-'<'JTi4*l^a-r.5. 
©;^'x-''« T7 ^ ;UA«. p*ilf«9©D°DM.*^<bS •a-.&M 
Ht&ssast^^^»€Ht^i-Sja3•^^%^>©■c, 15 

^©^1!*I4-?>S^7=-' W x^©.'N- V ir-i?tmffi«:» 
SL<fflt>-5Ci*s-C#So S/c, *©lSe&;tfX-'-<'J 

YX:?'U-(ffl©SlvttD-Cffl(,>SC<!:*5pIte-C*.5. * 

fc. *{lM•?tb©:<7.'^*-7^>l^AS?(c^>ffll,>-Sci*lt?^r 
[0107] E . ajiw 

±j^L/A::*/X/<yT7^;UA«:. S6«:ffi©B4a®u 
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[0 108] 1. 059lii(|§;g| 

Sis ^uyiitcimmmm 1 2 ^^urj^BSufct- f 

CO 109]|R®«1 l€:^fi£rST>;<7-3-hJpJJl 

T>ijT^-vm<Dm.^mtbx{t. o. 1-5 g/m 
[0110] ttc. mm^ 1 1 ^m^-r?>mmMm 1 2 

[0111] mmU 1 1 ?:«fi£T.5> b - h i^-JUttffifli 40 
lai 3{CfflOifc-hJ^-;Utt©fl|i:Lt:B, S»(cJ:r> 

i;x9^u>$yfctt:ij<yp'ptu>iS£©!j<y:tU7 ^>3S so 
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Kr^tt L/cM^tt^ :t I' 7 ^ >«fli. # i^K tx 
@i3tt. ±ie®<i:5^ct- ^->-J^tt^Sfl§*^^&l/-c• 
LxhJ:^>. coji^Jtcb-hj^-^ptiftifliai son 

i5>W. 5~30 0//m. »S U < »* 1 0-- 1 0 0 MmO 
[0 11 2 ] a5». >l^«^)S|{C43l-t^mtt(D4&<D 

CO 1 i3]mm^2 i'^m^-r?>r>i3-a-hm 

H. SS»JJ12 2*sJ:iy:t- h'>-;l.ttm®2 3«. 

±aEcfliJB«i i«fiiR!rr-5T>*--3-h»j®. 

B«J® 1 Zisj:lft.-hiy-Jmmmm 1 3 

c 0 1 1 4 ] ®)i**2 1 *«fiS-rss*tB2 4 i 

<D7 ^il/A^tUL/-^- h^fi&fia-T'SCi^s-et^,. Aft 
;J<yx;^f';l'3^fl|. JJ^UTS Hl^^flg. ;K'J 
T 7 5 K^ffili. «J< y 1/ 7 V >««iBI. ?K y 

ifiX^?,, C0>mUm2 4<0m^\t. 5~100um. 
W*L<«1 0-5 0 jLim^*JS*Ot». 

CO 1 1 5 ] sfc. ^:^^«cfci,>T«. mtmz 4 

fc, m^it. s:^. 12-^. i^ffi. m^^^mmo 

mmstixi^xi>j:i,K coj^^tt^mt. mm¥s 

2 1 *«BK-r ^SW^t 'J 7 7 ^ ;I.A 1 j&sffiti/cjSWtt* 

C ti)iX^ i. 
CO 1 1 6] 3e,K:. :*3IJfi!S«-eW. S«Ji24iU 

tifiXti,. *ftfl<)(C«. ^tt. itJlffltt. 0!)i4^€r 
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©fcCD. »3;t<«. 0 0-4 5 0 g/m'S 

[ 0 1 1 7 } S/c. *SISS,mr». 2 4 t L/ 

i =lr»fla L-C^ffl-r -S. C i t-C » 5. 
[0 1 1 8 ] @6». :2ti^£IS^<DglS4^CC:|($l:f^f&(D 

w> 2 c7>-:^r(DMtc^.«M 3 ^m^tcmm'^ r 7 

6nfc»1vtJ13 4<!:. C©at!H13 4±(C?&«XL//ct- 

CO 1 1 9] S)H*3 l*«RK-r-2.r>;^7-3-hSiJ 
m. S«fiiJJ13 2teJ:0'fc:-hS/-;btt«fllS3 3. 3 

B. SSSiJ® 1 2 *J cfcO't - h ->•- ju^^flljg 1 3 tm 
[0120] Ajrte, 2|s5ISfe.^{c*jW5fflB*t{Ctt. S 
U > - 7' O tf U >ftfi^^©^BI© 7 ^ A C i L. i/ 

fet»L->-h. mtca^^o^ejw. •€•©«!. mm(o 
mimi'kmxxmmL'X-y ^ }Vj^itL>xtj:^&^^:^ 

[0 12 1] cfih<r>iem\i.. 1 miiidA2mi±?ktA 

3l^. 5-30 Gum. »$L/<«10-100umg 
[0122] $ f>K:. 'S^ffl^S©ffl^Cc:^^Jfem© 

^> iWb->.i^-;n±. mfm.. mm 

tt. D°oM«^. ff^tt. ilj^tt. ^©flfe^©fil^©^ 
«2. S«li2 4. 3 4. *iC^3:. fte©1«fiKamiL/ 
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x9^b>-Td"JJUK*/c«^i?i";jl'^^^S-&fl£. ^ 

Jig. Ti";oxhijju-x^u> 

(AS.2^e}Bi) . Ti";nxh>j;l,-7'i»i;>x 
>-;^g^u>Jt|l^(^ (ABs;^8ill) . xxf^v 

sKytfxjl/T^Ua-Jl'JMSflg. x?-U>-»Ktrx;l/Jt 

a^i*©er>^t%. yxvi^^Bi. ii<v 

-;^^©5tto©«Jg©7 ^^I'A^ci.^l/S^- Vi^h^ic 

[01231 ±K©7 ^;VA5:(,>L/J^- hW. 

tkumH^hSO 0 umga[©ffiH*^6jliRLt:fi6ffl-r-5 
Ci*JT#. SJl(fi[a«!HFiC«IIIE»&lr». Sfc. 

«©JS-e4>J:l». 

[0124] ±^©SB« 11, 21. 3 1 ©J; ^^c* 
^SS««:*$ctSfflJBtt«. iiS©SSIt*»*7£4«>- 

[0 12 5] ±ie©aJi*iT5l5Stc. !iJ«fj:e. 

;l/AK:]K-rc<t*s-C&. 3E?£. -fvS'T^-F 
^^(OUf^^^). s}<'JX^U>-/5>^^. ;J<y7'3J5;> 
X>S. =S*R^5f>S^T>*-3— ft 

^. xd^+i'^. sJ<'J»Kbx;H^. 42-iUD-XJ^© 
7 5*- Fffl«««lWI©i^^©S^^««fflr2.C i 

[0126] casifflgs) <xk:. ^imm^tm^^tc 
^ffl^gfcoci-csttwr^. c©^siffl^s». ilia 

[0127] M^mfiicit. 'smm^ifim'^im(om 
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=*->-;i'S. WiU-j^m. m 

m.) . l>ii^iy-f^m. ^Si^-JbS. ft/SS^-JUM. 
C 0 1 2 8 ] iiatCfeUT. m«. --N'-i^ 

'stitJ&J-r^r-So 10 

C 0 1 2 9 ] S 7 tt. ±IE©J: 5 

[0130] *l6BjCD^IilfflSS«. ±i2®ffe{C. m^L 

I*, asttt-s^s c^^'i^f'-f i'd^/S'^^^) ^fc^ifiBr 

5 etc. *^Bj©a)SW«rffifflU-r5^a->rgg 
[0131] «c*». #^WK:*jl,>rtt. ±iEOJ:5ft^ 

[0132] :*^aj(D^J?«gi|AJt5S1vt?:^tf 

[0 1 3 3 ] ia8». ^^^^©tiJiffi^'Cftijje© 

ia8«:^3tiS^ffl^K:fflt,^4:?'^>^«©^Eia 40 

J]niffl©ff)^in. m • • • gS6 l©IIBSiJ6 2€: 
^fiS-T'SflMgiL'N-^^U? 1, 7 2. 7 3. 7 4i. 

i©]iSB6 3^r«^s■r*^a^^•*;^7 1 a. 72 a. 7 

3a. 74 at, S:|I6 l©SgU6 4=&mJ^X■r■5Jgg|J>'•'• 
^;^71lJ. 72b. 73 b. 74b i. fSftJ^fiXfli© 

«m!«ffl/<;^;u7 5 t*fii^«<fc^«:fT^tt«?ftnxur 

m. m - • --CffOfllf. )PSPA*Jl'7 l©SggPl*3iiJi 50 



!^g§2 00 2- 1 92646 
24 

*©f^. /£ail'f*Jl'7 1 b. 72b. 73b. 74 

□*>6jg»?r^«0/c®K:, mS|5>'-!^ol/7 1 a. 7 2 
a. 7 3 a. 7 4 a^ffEBSm. m- • • -Cjf 9 
i«F-r5C<!:tCj:«). jgi**3t«'^Uc^ilffli^6 

[0 1 3 4 1 3ic^?g©^^^s». a^fOR^ii. e 
wo^©iNi«D°B. -e©ffet?©a^©^a©^«'&S{c& 
[0 135] 2. mensmi 

T 7 ^ tl'M.Ocl^tj: < i t)-:&fiiJ©gHK:5Smtt@*iJi5 

i!S3n-ci»-sci*ifffiii-r-&siewc*-5. 010 

mwSMA i*5jf$fiS3n-r:^i^fe©-c$)e*^ sick: 
^Ts-r J: 5 tc^#|g3 i«<vt 2 i ©r^{c±j2E LfcJ: ^ tc^. 
«M3©ffiStt?:lS]±§#4fcJ6©T>*-3- f-glj® 
4 23&iJgfiS3nri,»r*>J:C>. ^«IB3±lC:*-- 
hJ14 3*i)^Ji£3nri>rfcJ:li. 

[0136] ^^m^mcm^^ht\^^:^^'^')Ty -1 )\' 
[0137] ^m^mm^m\.^hini>m'm^A 1 ». 

li. 

[0138] C<om^mSA 1 ©SJllJiiifiRfeJrO'ffl^ 
^«:j:«3;*;i}iK:^fb-rs*>©r*«>*J. ji^^lOOnm 
~i2 0 0 n m©ffiffl|*5T??gJ5£3 nS. 

[0 13 9] C©2gmmil4 1 tt. SfJiffl*J0^5 0Q 
^?E;iimjaS*s 8 5 %ja± 1 1 » -D /c^tt?r^r 5 
t»©r*SC<!:3&s»SLL>. 

[0140] c ©J; ^ ^jr^^tte 4 1 t^^ ita^^ 

[0141] $ ^k:. *^BJ«:«l>6n5:^--i''«-=i- 
h M 4 3 i 1/ r 14.* 5 0 •C«±©x<J<^ V U 
-hr/u;i<>;v-*>scHiaL^.5 0*CfeLt©'i' u^f^r 

*i-C#. jgSI?©«jn«««:ffl^i Lr©!|t14*gSSffi* 
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[0142] mmmfrMH) y^^mcommm^Mi^ 
±MEmmmi±(cmmmmmifim^s n-c^c s tor* 

So 

[ 0 1 4 3 ] C 5 3&iiii(aa7n^B<b UT«. 

:7'"^Xv7^^ (PDP) . :7^-;PKx lo 

5 ye^a^f"^ (FED). xU^ha;l/^;^ 

^•fe>X'7'^;:^:/U-< (EL) (O J: '>(^mjfti^i:m^i^ 
<Dx :^ ;l/=P^ J: o r 1±T «7T^*tT 5 e a^^tSST^ 
;^ 7' u ^ i W S C i -c o 

[0145] 3^c*>\ iiaHiSff^.^tc^S?^ 20 

[0 146] 

[0 147] 1. mimmm 

(mMm 1 - 1 ) SI 1 1 cc^-r <fc ^cc, s«2 o 1 1> 

ht^J (3 0 cmX2 1 cm) (DIlW5if#d< 'J T 

5 i^y^jvj^ (Mi^mi^M. Ni 1 02. 1 5m 

m) «:IIHiL/, r^^X-^^CVDi^gl 0 l<D^1'>^^'- 
l 02rtCDTSPm@l 1 4ffliJiC^«L/c„ <^tC. CVD 

^gi 0 i©^i'>^s-i 0 2F*i«:, mm^^>y'^J: 
u^^-^^^n<>':ria^^ Bimm^ms. oxio-» 

Torr (4. OxiQ-'Pa) ^-CiSffiL/Co ^fc. 
mn:»:^l l2tLX. •^^'^j(^JUiyiyU^'^> (H 40 
MDSO) :trx (mu • • • S/y 

(^). SH2 0 0. 0. 6 5C S t ) 
(*^m?*K^(»). J«tt9 9. 9 9 99%«±) im 

[0148] ;XCC. TSPae l l 4(C9 O K H z <Dsa? 
SS[*WT«m:^ (SAm;^; : 3 0 OW) ^wijabfco -e 

mKni 0 9*^6, HMDS0;^J5^«:l seem, mm 
:^;^i&l 0 s c cm. U "J? 3 0 s c c m^A 

K^JJ<>:/1 0 8<!:^ + >M--l 02<!:(DPa1tC&S 50 



«fBB2002- 1 92646 
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^^}Vzfi 1 3 0^Kg*S«Jai'r'Sc<hk:J:»). 
^-''^-rtE;??* 0 . 25Torr (33. 3 2 5Pa) 
S«:7-/;UA2±Cc^.#S3iLTC[)m{l:^ 
M©iJXM?:?f ofco CCT. sccm«. standard cub 
ic an per rtrinute(^>ffit?*4o ®/f 1 O O n mCC^S 

[0149] (HMC^l -2) 111 2CC7j^-r<t^«:. S 
tt40iUT. n-r;ut*co2tt3Sf*!j<yT$ K7-/;l'A 

<«m*(#)a{. Nl 10 2. j^SlSMm. $16 0 0 
mm. S35 0 0 0m) *iSHib. 
SriS^fc:/'^ XvC V DKS 2 0 1 CD^ -t- > A- 2 0 2 
I^CC«3»L/c. ^^CC. CVD^g2 0 l<3[)^1'>/^'-2 

^^^3. OxiO 'Torr (4. OxiO'^P 

a) *T?SEEOfco ifc. M**:^':^2 1 2 <t Ur. h 

V^l^lyzfly (TMOS) i^X (MM^t^X^ 
C»). KBM0 4) isXUmMii:^ (*PS«i¥BEIg 
C»). jtfiS9 9. 9 9 99%«±) «rJS«L/Co 
[0150]^X^. =3-7-^ >y ^-7^2 0 5<Dffl^ 
CC. n-«T-^>^F^A2 0 5<!:*tfSj-r-2>J:^CClt5c(D 
me2 13*ffiaO. Ca)n-5^-/>i^F^A2 0 5 <h 

m@2 1 3 tcom^mmkA o r h z coisja^^s:^ (la 

Am;^: 3. OkW) ^tmi^fc, ^LT. ^^>J^- 
2 0 2rt(DSffi2 1 3<Dja^{Cg9:t:re.*a/c:^/;^3SAn2 
0 9;^^^^). TMOS:^X^5 0 s com. mMi}7.^b 
0 0 s c cmrzgAL. K^2j<>>^2 0 St^^y^^- 
Z0 2t(OfAKhi>^^)V^2 1 4CDgggflS*«9®-r6C 
<bK:J:»P. ^B$(D^f >^^*-F»9lE;^€5 X 1 0-*To 
rr(6. 7Pa) CCfig-^T. Sl5^:7^;l.A40±tC^, 

O^fTiSata:. »<tS«MC[>M/?;&« 1 0 0 n m <!: ttS J: 
^JcaSb. SBS6F91 -2a>:VXA'JT7 -f jUA%f# 

[0 15 1] (HJfePUl -3) K{l^SlS<Dlg/?;5>si 0 

*Jfe«?!l2<L|5]au:bT. ||^St?!l3(D:^;<^^'»;r>' 

[0 15 2] (tb^Mi - 1-- 1 -5) 

1 il^SKD^-C/SlBU. J:fc®fiWI 1-1-1 
- 5 (OiiT.^^ y TV ^ ;l'A^t#/co 

[0153] (fpffi:^^) wx.^mmo^jm\x. esc 

A VG S c i e n t i f i ctt». E SC A 

LAB2 2 0 i -XL) CCi o TSaSt /Cc Xi^tSi 
UrW. Ag-3d-5/2b--:5?3fiS. 3 0 0 1 
Mc p s i«c5't>'^nA 1 XIKiS. fcctO'HSJ^l m 
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iEfe«^l«iE*tfr>fc. m^<omifHi, ±m<DESC 
Ammi^i^m $ tl/c V h i T Eel 1 pse* ^•- i> g > 
2. 1 (^ffl. VG Se i en t i f i cttSS) «rM 
fflL. Si:2p. C:ls. 0:1 s©/<-r>7^^ > 
^/x;^;^=r- (B i nd i n g Energy) (Cti^ 

^«:S5c*<D^«Sf»1iiE (C = 1 (citUT. S i = 
0. 8 1 7.0 = 2. 9 3 0) €:m^ /l^^^m^^J?) 
tco ^§6^^fcM^4S^tb{coc>■r. s i mj^i i o o i 

[0154] 1 RS!I3£«. ATR (^fflSW) Wl^S^ 
(B*^^. ATR-aOO/H) ?rfil^/c7-';* 
^S!jS5J1-:»ife5feSff (H*^5fe«. H e r s c h e 1 
F T/ I R - 6 1 0 ) tcj: -priiJSL/Co ^?f®JR>^ 



C15) !KFli2 00 2- 1 9264 6 
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* [0155] mimmm<DmiTmit. ^^^^m <&m 
mfmm. uv-aioopo icj:-,xmmi,tc » 

ffit^r 6 3 3 n mCCteW-SaSf^n^ffiO/c, 
[0 1 56] »^tl/t:tf;^-'<i;r7^^l'AtC-:><,»-C. s 

TttSrffffitA:. mmiJ:^mMma. tmii:^mmmm 

5e^a (MOCONttSf, OX-TRAN 2/20) 

'kmi.K 2 3-c. F^-r (o%Rh) ©^ftrajsi/ 
10 fc. ^^^sii^i*. ^mMMmmm^i^m. (moco 

NttS$. PERMATRAN-W 3/3 1 ) Jgrffit*. 
37. 8-C. I 0 0%RhO^f\^Vmnbfc. iiXJ^^} 
rt4(Di¥ffi»!S«. K^^f;^®®^ ( O T R ) *S 0 . 5 
c c/m' /d a yfelT-C**). M-P7j<:^.m®ja* <W 
VTR) *10. 5g/m' /day«Til//c. 

[0157] 

[«1 ] 











1^ 








OTR 


WVTR 








Zii 




















(nTorr) 


w 


(nil) 


Si: 0: C 




633nn 


cc/«Vday 


e/a'/day 




1 


10 


250 


300 


100 


100:185: 13 


1060 


1.47 


0. 08 


0. 30 




50 


500 


50 


3000 


100 


100:180: 18 


1063 


1.47 


0.06 


0.15 




50 


500 


50 


3000 


10 


100:175: 20 


106O 


1.47 


0.08 


0. 28 






2 


25C 


300 


100 


100:126: 83 


1066 


1. 42 


120 


44 






20 


250 


300 


100 


100:165: 40 


1050 


1. 52 


4 


3 






20 


25€ 


SO 


100 


100:160: 75 


1055 


1.48 


36 


32 






50 


250 


3 DO 


100 


100:173: 30 


1045 


1.48 


2.5 


3.5 






20 


500 . 


300 


100 


100:163: 45 


1062 


1.44 


116 


43 



a) InTorr =lXIO-'Torr =1. 333XI0-'Pa 



[0158] ii&tm&m) mmm i - 1 ~ i - 3 

j^fjyy ^jiAit, Mtii>, m^^f^^^m (OTR) 
*i0. 5 c c/m' /dayJilT. TkM^Sit^ (WV 
TR)*i0. 5g/m' /d a yOTt?*0. fin/c// 
X/-«yTtt*:^L/fc©tcStl,, Jtf^l-l~l-5© 
ii:z.^^'J7y ^)VJ.^t. tt^^'XSia* (OTR) i* 

mMismm (wvtr) <Disitii>m^^^±m*). ^ 

[0 159] 2. mzmmmk 

(jiififi^2- 1~2 -3) mmmi- 1-1 - 3<ti5ifii 
icuxmnm2 - 1 -^2 - 2^mc, 
[0 16 0] ammz- 1-2-5) 

/c«wj. mmm2 - 1 iiii«©^-cKasL,. \m.m 

2 - \'^2-b<DiS7.n')TV A )VJ:.^nfc. 
[0161] (M^^ra/JS®Sa^(CJ:i5'U-f>rao!SSI 



30 v'ftT>*->i7A7k:S^«:cJ:i9^ffiS!iffi*u 

/c u -o^ta^-r s c i *iajg6 i o /c, 

[0 1 62] *Ur. 0m&<O-*f->-:^Jl'S:l 0 cmx 1 
0 cmit-fXic^lRLitf^. (D2 3*C. 0. b%7vit 

^msmmK. 5 l . ® 6 0 ^fs^^st l tc^. ® 

[0 16 3] CCT?. (fetT TAFMJ 

[0 164] SJ^«:« Digital Instrument^. i2^3 
Topotnetri)«l^©AFM'&fiM-C*i*J. ^ 
HttDicrital Instrument^©Nano Scope IIl5rttfflL 

500nmX500n m©HSI"Ci!)5£ l/fcA FM« 
50 >5^U^'«-?rffiffiU. »H,>'^C*433?S©^t(,>^;Q: 
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CO 1 65) ±fBf 9 t>y*-F<t». Q. Zton 

gP>*l Surface Science Letter, 1993^ Vol .290, L688 

(*^5 0-5 0 OMHz) T-*n{l^-tf. ^«ffi±«:»r 

s«0i©a:^tB*-3etc«i^-r 4 i ^> tc. * > ^ u-^-?- 
®{4ig>&iH!ei:^[Sj (Z7^) {c^tts-e. c<ozim^ 

vcmi^xix. 2Xt. fc\t 3 •A7t<DmwL'cn. ^ omjE^ 
[0166] ( ijxmm^im.) ^htifcHT^f^ »; rr; * 



ae) i^FPaEOOZ- 1 9264 6 

30 

tt, w^ijxj^^^m'^^m. (MocoNttSJ. ox- 

TRAN Z/20) ^m^K 23*C. K7-f(0%R 
h) cr^<!|:Ta!l5£Ufc. *^JR23a^»v *sSSli8)S^ 
idSSia (MOCONttS, PERMATRAN-W 
S/SD^rffili. 3 7. 8*C. 10 0%Rh©^-C 

(OTR)*so. 5 c c/m'/d a yJ(i{Tr*«3. 
10 OTkaiaSa^ (WVTR) *5 0. 5g/mVday 
WTi L/C. 

C 0 1 6 7 ] OJSB*) «T<DS2 CCSJ^SS?:^ 

r. 

[0168] 
C^2] 





(seen) 


(seen) 


(mTo rr) 






(nn) 


(cc/a'/day • atm) 


(g/ffl'/day) 




1 


ID 


250 


300 


100 


18 


0.08 


0.30 


2-2 


50 


500 


50 


30O0 


100 


21 


0.06 


0.15 


2-3 


50 


500 


50 


30DO 


10 


22 


0.08 


0.28 


Ymm 

2-1 


4 


2 


250 


300 


100 


90 


120 


44 


mm 
2-2 


4 


20 


25D 


300 


100 


61 


4 


3 


2-3 


4 


20 


250 


50 


100 


8S 


38 


32 


2-4 


4 


50 


250 


300 


100 


45 


2.5 


3.5 


2-5 


4 


20 


500 


300 


100 


n 


118 


43 



[0 169] ±ia^i*>64>w6*^&,*:'>«:. mxim2 

XSJa* (OTR) *S0. 5 c c/m'/dayfe(T. 

(WVTR) J!)i0. 5fi:/m'/'dayJ^:^ 

jS* (otr) i*^^ja^ (wvTR) ©Hnfew 40 

[0 170] [2] 

(*S6«f!l2-4) SI 3tcjf>-r<fc^>{c, »*t7.<;UA5 
0 i L/T Cl-Jl'tC02»4Sf*sP y U7 if U- 

h7 ^Jl/A (o.z.=S-f3 (tt) St. PET. 1 2 M 

■* > 3 0 1 ©9^ f 3 0 2 rttCil^U/c. 

Si. t«S9 9%. aS2. 5-4 mm) 50 



</>-;^> 3 0 6±{CJi*SU/c. iXK:5=^ + >-'^-3 0 2 

2gSl X 1 o-'To r r *-C?glItfc. 
[0171] >X(C. Xzg;J<>7"308t5^ + >-'N*-d© 
ia{c*4/-?;l':/3 0 9©raHfi**iRBl'r«Citc±D. 
^^©g=-f >>'N'-BE:^*5 X 1 O-'To r rtcfil^^c 
^ ;UA«r^|f 3-»*T;1':^>:</;^ 2 0 s c c 
m*3IAL/c*a*y- KS:/-7X-7:y>3 0 7 K:>^^ 

3 0 6±©^.^i®K:7"^Xv^£?r«R^3-eTMM-r'5C 

ur©K<t^s«:jgfiSu/c. tjiismtiy jua 5 o © 

^tTaS«. J^fiSSnSK^I^jgJK©^/!** 1 0 0 n m 

[0 17 2] (JSte^2-5) fi£|gS!Fec^A^I>KS*- 
1 0 s c c mSIALfctWI-tt. ±xmmm2-4t 
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[0173] {tmm2 - 6 ) fSLmmcfy&x^:h%: 3 . 
5 k wtcgjE L tc&.mi, ±x mmm z-At m-©^ 

[0 174] (J:l:g^«a|2-7) fiEigB$<05=- + >A-BE:^ 
Sr 1 xior' T or t t l>fc\m^. ±xmmm2 - 4 1 
PI— ®^f1=T^)gttft». ltKt»I2-705:</;^-'<';r7 

[0175] (*'xgia^ifj5£) ft ?,nft:3y>^n>;r7 



C17) 4*^2 00 2- 1 92 84 6 

32 

*»> K3g:</^Sja*SM^@ (MOCONa«. ox- 
TRAN 2/20)J&flil». 23-C. K^-/{0%R 

h) ©^ft-rtj^o/c, ims^^T^mt. imMm^m 

(MOCONtm. PERMATRAN-W 
3/3 1)=&ffl(,>. 3 7. 8*C. 10 0%Rh©^-C 

(OTR)*J0. 5 c c/m'/d a y«T-C&ii). *i 
o^lKSjija^ (WV TR ) *i 0 . 5 g/m'/d a y 

10 [0176] (g'jjtifei^) JWT©^3 tcajjefes^s^ 
•r. 

[0 17 7] 

[«3] 





(cc/n'/day - atni) 




(niii) 




0. 30 


0. 30 


24 




0.1$ 


0.45 


20 




0. 92 


1.84 


42 




1.22 


1.56 


47 



[0 178] ±K«3*>64>W6.*»!Q:J:5tt:. ||ife^2 
-4~2 - SOD^X/l'JT^ ^;l-A«. {5jnfc. 

(OTR) *S0. 5 c c/m'/dayt{T. 
*IISiaifi^ (WVTR) *S0. 5g/m»/dayfc( 

t^(l2 -6~2 - 7CD:y;:^>'<i;T7 WMiJT^M 

mm (OTR) iTkai^ja^ (wvtr) ©fsmtif 

[0179] [ 3 ] i. 30 
{le*SW2-6) SW7^;UA<bbri 0 cmX 1 Oc 

mif^XcD^'- H*©2#!S<*^';x5^U>f-l/7^f U 
-Vy-i)\'M. <,:i^=.9-ti (») PET. J13 1 2u 

(r*;l'-'<M, SPF-7 3 0H) 0^i.>-'<-rt{C$5 

S9 9.9 9 9 93«tt±) ^TSmXj. 9^ 1'>>'<-(^K:^$S 

iffi«9 9. 9 9 99%JW±) . Wm^ii 
7. . tm.^ 9. 9 9 9 9%feU:) 40 

[0 18 0] :XK5^ + >/N--rt«r. »[5i^d<>:/*5j:c; 
;^7-<:t*>7'«:ct'3S(iaX3gg2x 1 O-'PaWT* 
•CjSBEt/c. y(:tcr;U=i>;</;^3 O s c cm. W^i^Ts 

+ >'/t-Ji:^^:0. 1 PaCCfil^. DCvi/^^ Ha>x 
y < y y > (c J: 0 . ^KWh 2 0 0 WC^^JBIt L 

©I®J1*J1 OOnmiiS^iOtcai^L. jl:^{^2-6 50 



[0 18 1] (JIJS^2-7) fiSt^:^*0. 0 5 Pa 
^Wt.n.\^tc\m\t. ±X^Vm2 - 6 iR— ©Sfefr-C^ 

]S=&tfi». SliS092-7©:y;^>'-cyrr?^jUA*»)fc. 

[0 182] (liai{«2-8) g:A^;^44 0 0W(C^ 
jeUfdai^tJ. :^-C|IS6092-6 tH— ©0fe#-C(iRM* 

[0183] (itt5«^2 - 8 ) ^m^:^mm=S: 1 5 s c 

c mKias t/cje^m*. ^-csiJ6ffa2 - e ipi— ©^# 

•CJ5S^<&m>. itl5Fa2 - 8©;tfXA'JT:? ■ovi.^m 
tc. 

[0 18 4] (Jt¥5^2-9) T;l/=f»</X^«:6 0 
s c cm«:g:^ufcJwmi. ^r^tf!l2 - 6 tm—<o 
^frrsXfisfetf Jt»5W2 - 9 <Dii:x,/^ V7V 4 )VJ^ 

[0185] (.tf:^m&mmm) mhtifcii:^^^ ory 

W. K^:</;^^^fi'J3E^g (MOCONttS. OX- 
TRAN 2/20)i&fflC>. 23*C. K^-/(0%R 

h) a>^f^x9mLtc. 7msi.TSMmit. TiimMimm^ 

PERMATRAN-W 
3/3 1)*ffllV 3 7. 8*C. 10 0%Rh©^-C 

mmLfc. *rxAyTf4©?Fffliaaiw. KSRjtfxsja^ 

(OTR)*i0. 5 c c/m'/d a y«T-C*«3. *> 
-o^mMmMm (.WVTR) ifiO. Sg/mVday 

[0186] (siiseife*) iHTomAicmMi^mim 
r. 



# • • • 

CIS) !^S2 00 2- 1 92 64 6 

33 34 

CO 1 8 7] * * [^4] 





(cc/n'/day • atoj) 




(nm) 




0.21 


0.20 


23 




0.11 


0.23 


18 




0. 23 


0.3S 


25 




0. 7S 


0.84 


42 




1.12 


1.36 


49 



[0 1 8 8] ±iaa4*»e>4>W?>*o&J:5«:. 1186^12 

XgjS^ (OTR) *50. 5 c c/m'/day«T. 
ymSSMM^ i'WVTR) ifiO, 5 g/m'/d a yW 

«ai2 -8~2 - 9©:t/:^/<UT7 ^;L'Att. K^:t/;^S 

ja^ (OTR) tjmsmm^ (wvtr) ©wnts 

[0 189] 3. f^smmtm 20 
mmm^ - 1 ~3 - 3 > ms&m 1 - 1 ~ 1 - 3 tm^ 
©:*ffi*fflc»rj|J6W 3 - 1 ~ 3 - 3 ©:y>^-''« y r 7 ^ 

[0 190] (il^FUS- l~3-5) ±iej|i£^3- 
1 t»*:e«j«:w|^«|©*StcJ: ») . J:b®0il3 - 1 ^Jte 

3 - 5 -'N* y r ^ ;l/ A ?r^Aio 

[0 1 9 1 ] mo. S^<^>-4r (Wti^r>fm^ 
(HMDSO) ;«/;^©S8ffl. KSR^XOSKS. fiEifflE 

[0192] {m.^:^ \d>^m. ( E S Rs4) ©iij^ 30 

-r^Mfc-rjt^T, li^;^f>*i!ij£ (ESRS) K:J:«3 

«fc y^a'j^^^B tiT©3i «j f * -:> /c. 
[0193] im&ms) 

jt-O^m. : ESR35 OE (BRUKERttSi) 
nmi^m. :HP5 35 1 B i7Pjg[^?gJia:*'?> 
^f- (HEWLETTPACKEARDttSS) . ERG 
35M *f'i7;^^-4i- (BRUKERttI?) . ESR 
9 10 h (OXFORDttS) 40 

[0194] (.wm^m 
ai^ias :^ia(2 3'c) 

fiStiJS?l®ffl :3 3 1. 5-3 4 1. 5mT 

: 1 0 0 kHz. 0. 2mT 
•^^tfum : 9. 43GHz. 0. 1 mW 

mmmm -.ss. asesec x4@ 

RpjeSt : 32 7. 68ms e c 
r-if^^^h : 1024^ 
+ i.tff-^- : TM,». niSJS! 

[0 195] g=2. 0 00 3-Wi5K:J^y 50 



2i^ti*tlS*4<tl.T-Y:^->aAL//c>i<yx5^u 

[0 19 6] E' ■fe>3'-;^tf>»«:. -ewis/siaB^e 
±iB©«a {|iss«^fcj:c;j±^jr'ffli^ 

fc$IS) tcfctfiE' fe^^f-lfeWISmJ. 5X10" 

s p in s/c m'Tabo/c. 

[0197] (tJJei^*) feiT©«5 tcSiJ5tiS*&S^ 

■r. 

[0198] 
[«5] 



# • 

C19) 

3S 



Si ■'^ 
^3 ^ 


0.30 


m 






ro 


Cxi 
<*> 




























<o 




CVI 




oo 

CO 


m 




1 ^ 


s 
X 

Ok 


a 
X 

CO 


X 
»*> 


i 








63 
«^ 


il 




o 




s 




s 








to 


i 

ro 


o 

ro 


crj 


e» 
*o 




PO 


CO 


il 


» 


v> 


tr» 


un 


u> 




kn 






o 


C3 
C3 

ira 




est 






C9 










































1 


CM 

1 


CO 

I 


1 


CM 


CO 




in 




en 


cn 


eo 


CO 


PD 


1 

CQ 


1 

CO 


1 



10 



20 



CO 1 991 ±aa5i6>6*>^'&36^)EtJ:5{C. SaSWS 
-1~3-3<D;</X^-«UT:7^;UA«. Mtifc. KS;^/ 
y(.mmm (OTR) ifiO. 5 c c/m'/d aylilT. 
7j<^.m2lia^ (WVTR) *50 . 5 g/m'/d a y« 

W 1 ~ 5 ;^ -'•V' r 7 ^ jua i*. ( o 4o 

TR) tTfiMM^m (WVTR) <DfSHni>nmW$^i 
(0 20 0} 4. ll4^Sfi«j|« 

(5ijsc^4 - 1 ~4 - 3 ) 1-1-1-3 tmm 
©^r^*fflt»TSii6t?a4- i~4-3c[)3!/>^-'^yT7^ 

[0 20 1 1 (Jt^f«4- 1-4-5) ±iaJ|J6«»l4- 
1 t»*a«j{cwpj«©:^«:j; ») . imm4 - 1 ~Jt« 

[0 20 2 1 (aU. (WlSir-f^^b^ 50 
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